A series of 9-amino-10-arylanthracenes was easily prepared from bromobenzene and arylacetonitriles via benzyne and α-lithiated 2-arylmethylbenzonitrile intermediates. In addition, several mono-, di-, tri-, and tetra-peri-substituted derivatives of 10-aryl-9-aminoanthracenes and 9,10-dihydroanthracen-9-imines were obtained from the reaction of the respective bromoarenes as precursors of in situ generated benzyne, 3-methoxy-, 6-methoxy-3-methyl-, and 3-,6-dimethoxybenzyne with preformed α-lithiated 2-arylmethyl-benzonitriles.
Introduction
Substituted benzynes (generated in situ by the reaction of a bromoarene with LDA) generally react with α-lithiated arylacetonitriles yielding the rearrangement products 2-benzylbenzonitriles by a tandem addition-rearrangement pathway 1, 2 or α-arylated arylacetonitriles by the usual aryne mechanism. 3 However, 3,6-dimethylbenzyne 3a reacts with lithiated arylacetonitriles 4 to give 1,4,5,8-tetramethyl-9,10-dihydroanthracen-9-imines 8 (Scheme 1). protons of the acetyl group at δ 2.5 and δ ~1.7, two sets of doublets for the peri protons at δ ~ 7.9 and δ ~ 9.1, and a considerably broadened amide proton signal as well as a broadened signal in the range of δ 5.5 -6.0 due to 5-H of the imino tautomers. The 13 C NMR spectra in 
peri-Substituted 9-amino-10-arylanthracenes
Furthermore, we prepared 1-methoxy-9i-l and 1-methoxy-4-methyl-substituted derivatives 9o-s of 9-amino-10-arylanthracenes by generating benzyne 3b from 1b in the presence of α-lithiated 6-methoxy-7a-d and 6-methoxy-3-methyl-substituted 2-arylmethylbenzonitriles 7e-i (Scheme 3 and Table 2 ). The intermediates 7a-h were prepared from the corresponding benzonitriles 6a-h which, in turn, were available from other studies. [7] [8] [9] In addition, 3-methoxybenzyne 3c reacted with 7a and 7d to give the respective 10-phenyl-9m and 10-(naphth-1-yl)-substituted 9n derivatives of 9-amino-1,8-dimethoxyanthracene. The reaction of 3,4,5-trimethoxybenzonitrile 6i with 1d gave a mixture of the 9-amino derivative 9s and 9-imino derivative 8a. These tautomers were readily separated by column chromatography on silica gel using hexane/ethyl acetate (4:1) as eluent. exhibit a characteristic NH signal at δ ~ 11.0, and a 10-H singlet at δ 5.5, whereas the 13 C NMR spectra show characteristic C=N signals at δ ~ 186.
We were also able to introduce methyl group/s into the anthracene ring using 2-bromotoluene 1f as aryne precursor in two ways. . This is consistent with the weak inductive effect of the methyl group in 3-methylbenzyne. 10 No attempt was made to separate the mixture, it rather was made to react with 2-bromotoluene 1f and LDA to give a single product, 10-(2-methoxyphenyl)-1,5-dimethyl-9,10dihydroanthracen-9-imine 8e (62% yield); none of the 1,8-or 1,5-dimethyl regioisomers was detected. The structure of 8e was confirmed by single crystal XRay spectrometry, the ORTEP 7 drawing is shown in Figure 1 .
Scheme 5
Most likely, the exclusive formation of 8e involves the regioselective addition of α- and can not be explained on the basis of the inductive effect of the methyl (which is weak) but rather on the steric effect of the methyl. Inspection of molecular models reveals that steric interactions between the methyl groups and the 9-imino and 10-aryl group in 8e are less severe than those in which the two methyl groups flank either the 9-imino or the 10-aryl group. Consequently, the tricyclic ring in 8e is not strongly puckered, and hence, it is more stabilized by resonance as compared to the situation of the other two possible isomers. Similarly, the reaction of bromotoluene 1f with 6f and LDA gave a single product, 1-methoxy-10-(4-methoxyphenyl)-4,8-dimethyl-9,10-dihydroanthracen-9-imine 8f (57% yield) (eq 2). Again, nucleophilic addition occurred in such a way to place the two methyl groups on opposite sides of the tricyclic ring.
In conclusion, the otherwise not easily accessible 10-aryl-substituted derivatives of 9-aminoanthacenes 9 and 9,10-dihydroanthracen-9-imines 8 are readily prepared by the one-pot synthesis described herein. Utilizing readily available and inexpensive starting materials provides an efficient access to these products in multi-gram quantities.
Experimental Section
General Procedures. Melting points were taken on a Mel-Temp II capillary apparatus, and are uncorrected with respect to stem correction. IR spectra were recorded on a Nicolet Magna- Chromatography of this material on silica gel (hexane/ethyl acetate, 4:1) gave the pure product 9a-h. The yields, mp and elemental analyses for 9a-h are shown in Table 1 and spectral data of 12ag are given below. General procedure for the preparation of peri-substituted 10-aryl-9-aminoanthracenes (9i-s) and 10-aryl-9,10-dihydroanthracen-9-imines (8a-f)
9-Amino-10-phenylanthracene (9a
The reactions were carried out in similar manner as those described for 9-aminoanthracenes 9a-h with the exception that the appropriate 2-arylmethylbenzonitrile 6 (10 mmol) and the bromoarene 1 (20 mmol) were added sequentially to a solution containing LDA (50 mmol) in THF (10 mL). The spectral data of the products 9i-s, 8a-f are given below. 
9-Amino-1-methoxy-10-phenylanthracene (9i

